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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor-driven actuator 
which can move a screw smoothly in the axial direction. 
SOLUTION: The motor-driven actuator 1 has an 
electromagnetic clutch 33 which permits or restricts the 
rotation of a restriction element 30 provided on a sun gear 19. If 
the operation of an ultrasonic motor 6 becomes disabled and 
the motor 6 cannot be rotated from a ring gear 1 6 side, the 
electromagnetic clutch 33 is set into an off-state, and the 
restriction element 30 is separated from an electromagnet 32 of 
the electromagnetic clutch 33. Since the rotation of the 
restriction element 30 is permitted and the sun gear 1 9 can 
rotate in this state, a carrier 17 and a nut 20 can be reversely 
turned. A key element, which is used for coupling a screw 37 
with respect to a screw rotation stopper 40 so as not to make it 
rotatable or be movable axially, is a rolling member 41 
comprising a plurality of balls 41a. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nut which rotates by actuation of the electric motor (6) as a driving source, and said 
electric motor (6) (20), The screw for being combined with said nut (20) and changing rotation of said 
nut (20) into the rectilinear motion of the direction of an axis (37), It has the screw niting (40) which 
restricts rotation for said screw (37) by the key member (41), and permits migration of the direction of 
an axis. Said key member (41) The electric actuator characterized by using the rolling member (41) 
which can be rolled in the axis migration direction of a screw (37). 

[Claim 2] The epicyclic gear drive which transmits the drive of the electric motor (6) as a driving source, 
and said electric motor (6) (11), The nut which carries out drive connection with said epicyclic gear 
drive (11), and rotates by actuation of said electric motor (6) (20), The screw for being combined with 
said nut (20) and changing rotation of said nut (20) into the rectilinear motion of the direction of an axis 
(37), It has the screw niting (40) which restricts rotation for said screw (37) by the key member (41), and 
permits migration of the direction of an axis. Said key member (41) The electric actuator characterized 
by using the rolling member (41) which can be rolled in the axis migration direction of a screw (37). 
[Claim 3] It is the electric actuator characterized by being characterized by said rolling member (41) 
consisting of two or more balls (41a) in an electric actuator according to claim 1 or 2. 
[Claim 4] It is the electric actuator characterized by said rolling member (41) consisting of two or more 
koro (41b) in an electric actuator according to claim 1 or 2. 

[Claim 5] It is the electric actuator characterized by carrying out maintenance wearing at a cage (43a) 
so that said two or more balls (41a) of each other may be estranged in an electric actuator according to 
claim 3. 

[Claim 6] It is the electric actuator characterized by carrying out maintenance wearing at a cage (43b) 
so that said two or more koro (41b) may be mutually estranged in an electric actuator according to 
claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric actuator which made the electric motor the 

driving source. 

[0002] 

[Description of the Prior Art] Some which were indicated by JP,63-266228,A and JP,8-284980,A are in 
the pressurization-and-decompression equipment using this kind of electric actuator, for example, the 
dynamo-electric brake equipment for cars. 

[0003] As a common feature of both the above-mentioned official reports, it has an ultrasonic motor as 
an electric motor, and the nut which rotates by actuation of this motor is screwed with the screw 
supported movable in rotation impossible and the direction of an axis to housing. And if a nut rotates by 
actuation of an ultrasonic motor, a screw will move along the direction of an axis and the contact 
pressure of the brake friction pad as a pressurized object will be fluctuated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the holding power at the time of a halt on the 
property of an ultrasonic motor is large when the feeder for supplying a drive power source to an 
ultrasonic motor is disconnected or this motor becomes actuation impossible by failure of the motor 
itself etc., a motor is not reversed even if the reaction force from a brake friction pad acts (slip). 
[0005] Therefore, in the condition of having made the brake friction pad pressurizing to a brake disc, if 
an ultrasonic motor becomes actuation impossible as mentioned above, it will be in a condition [ that the 
pad has pressurized the disk ]. Then, the car carrying such a brake gear may be unmovable. 
[0006] So, in the brake gear indicated by JP,8-284981,A, a pivotable support shaft is prepared with hand 
control to housing, and what supported the screw movable in rotation impossible and the direction of an 
axis to the support shaft is proposed. And if an ultrasonic motor becomes actuation impossible, a 
support shaft will be rotated with hand control and a screw will be evacuated. It enables it to avoid a 
condition [ that the pad has pressurized the disk ] by this, and it enables it to move a car even if an 
ultrasonic motor becomes actuation impossible. 

[0007] Furthermore, these people had the fail-safe device in which reduced pressure actuation was 
automatically realized by disconnection of screw niting, and have proposed the technique for ensuring 
the automatic reduced pressure actuation (JP,1 1-261 745,A). 

[0008] however, the above — the key used since a screw was combined movable in rotation impossible 
and the direction of an axis to screw niting in the case of which is an ordinary flat key. When a screw 
moved along with screw niting in these cases, it was moving, while the key seat inside a key and a screw 
rubbed. Therefore, between the key seats inside a key and a screw, the relative-displacement 
resistance by sliding friction arises in the condition of surface friction, and a loss arises in the power 
conversion betw en a screw and a nut (effectiven ss conversion). Consequently, the screw was 
smoothly unmovabl to screw niting, and becam a trouble when arming at further improvement rn the 
actuation ngine performane of an el ctric actuator. 

[0009] It is made in order that this invention may solv the abov -mentioned trouble, and it is the 
electric actuator made to move the screw which is made to rotate a nut based on actuation of an 
electric motor, and is combined with this nut in the direction of an axis, and the purpose is in offering 
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the electric actuator which can make a screw movable smoothly in the direction of an axis, even if an 

electric motor becomes actuation impossible. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to 
claim 1 The electric motor as a driving source, and the nut which rotates by actuation of said electric 
motor, The screw for being combined with said nut and changing rotation of said nut into the rectilinear 
motion of the direction of an axis, Having the screw niting which restricts rotation for said screw by the 
key member, and permits migration of the direction of an axis, said key member makes it a summary to 
have used the rolling member which can be rolled in the axis migration direction of a screw. 
[001 1] The epicyclic gear drive with which invention according to claim 2 transmits the drive of the 
electric motor as a driving source, and said electric motor. The nut which carries out drive connection 
with said epicyclic gear drive, and rotates by actuation of said electric motor, The screw for being 
combined with said nut and changing rotation of said nut into the rectilinear motion of the direction of 
an axis, Having the screw niting which restricts rotation for said screw by the key member, and permits 
migration of the direction of an axis, said key member makes it a summary to have used the rolling 
member which can be rolled in the axis migration direction of a screw. 

[0012] Invention according to claim 3 makes it a summary for said rolling member to consist of two or 
more balls in an electric actuator according to claim 1 or 2. Invention according to claim 4 makes it a 
summary for said rolling member to consist of two or more koro in an electric actuator according to 
claim 1 or 2. 

[0013] Let it be a summary to carry out maintenance wearing at a cage so that invention according to 
claim 5 may estrange said two or more balls of each other in an electric actuator according to claim 3. 
[0014] Let it be a summary to carry out maintenance wearing at a cage so that invention according to 
claim 6 may estrange said two or more koro mutually in an electric actuator according to claim 4. 
[0015] (Operation) Therefore, according to invention according to claim 1 to 4, the key member used 
since a screw is combined in rotation impossible and the direction of an axis movable to screw niting 
was used as the rolling member which can be rolled in the direction of an axis of a screw. Therefore, 
when a screw moves along with screw niting compared with the conventional flat key, while a rolling 
member rolls along with the key seat inside a screw, it will move. Therefore, between the key seats 
inside a key member and a screw, the relative-displacement resistance by rolling friction becomes small 
in the condition of point friction, and the loss produced in the power conversion between a screw and a 
nut (effectiveness conversion) is reduced. Consequently, a screw can be smoothly moved to screw 
niting and can aim at improvement in the actuation engine performance of an electric actuator. 
[0016] According to invention given in claims 5 and 6, in order that each configuration member (a ball or 
koro) of a rolling member may not contact mutually in addition to an operation of invention according to 
claim 1 to 4, the loan which each configuration members (a ball or koro) beat is lost, and the loss by 
friction is lost. Consequently, a screw can be moved still more smoothly to screw niting, and can aim at 
further improvement in the actuation engine performance of an electric actuator. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention 
is explained according to drawing 1 - draw ing 3 . As shown in drawin g 1 , housing of the electric actuator 

1 consists of the 1st and 2nd housing 2 and 3 and covering 4, and the hold space 5 is formed with this 
housing 2 and 3 and covering 4. Various configuration members including the ultrasonic motor 6 as an 
electric motor are held in this hold space 5. 

[0018] When it explains in full detail, the stator 7 of an ultrasonic motor 6 binds tight in the 1st housing 

2 with a screw 8, and is fixed to it. Oscillating transfer section 7a which transmits vibration is prepared 
in Rota 10 mentioned later at the periphery section of a stator 7. Moreover, a piezoelectric device 9 is 
joined to a stator 7. 

[0019] Rota 10 which equipped the stator 7 with the liner (illustration abbreviation) which contacts said 
oscillating transfer section 7a is arranged. Rota 10 is connected so that it may connection 11, i.e., an 
epicyclic gear drive, and really rotate to relative rotation impossible movable in the direction of an axis 
by the key 12 to the epicyclic gear drive 1 1 mentioned later. The field by the side of the anti-stator 7 of 
Rota 10 is pressurized by the pressurization energization member 15 which consists of a plate 13 and a 
pan spring 14. An epicyclic gear drive 11 is arranged on the pressurization energization member 15, the 
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pan spring 14 is in the condition made to carry out a compr ssion set in the direction of an axis with an 
epicyclic gear drive 11, and the pressurization energization member 15 is pinched by rotation impossible 
to Rota 10 and an epicyclic gear drive 11. Thus, the pressur welding of Rota 10 is carried out to said 
stator 7 by the energization force of the pan spring 14 with predet rmined contact pressure. Such a 
pr ssurization energization member 15 is rotated to Rota 10 and one. 

[0020] The epicyclic gear drive 1 1 is quipped with a ring gear 16, a carrier 17, a planetary gear 18, and 
Sun Geer 1 9. The ring gear 1 6 has body 1 6c which extended from the center of a pars basilaris ossis 
occipitalis of tray 16b which prepared internal-tooth 16a, and this tray 16b. The peripheral face of the 
body 16c is connected with said Rota 10 and one through said key 12. The body 16c is ****( e d) by the 
nut 20 mentioned later. Moreover, in the center of a pars basilaris ossis occipitalis of said tray 16b, the 
carrier 17 is arranged through thrust bearing 21. 

[0021] Said carrier 17 is formed in the shape of the approximate circle board, and it is connected so 
that it may connection 20, i.e., a nut, and really rotate to relative rotation impossible by the key 22 to 
the nut 20 mentioned later. Moreover, the planetary gear 18 which meshes with said internal-tooth 16a 
through the revolving shaft 23 which fixed on this carrier 17 is supported by the carrier 17 pivotable. 
[0022] Said planetary gear 18 meshes with Sun Geer 19 while meshing with internal-tooth 16a of said 
ring gear 1 6. Moreover, on the planetary gear 1 8, the planetary gear maintenance plate 25 really 
connected with said revolving shaft 23 with the screw 24 is arranged. The annular plastics magnet 26 by 
which multi-electrode magnetization was carried out in the periphery section of the planetary gear 
maintenance plate 25 in the hand of cut fixes. On the other hand, the hall device 27 which carries out 
change of a field is arranged in the magnet 26 in the 2nd housing 3, and the part which counters. By 
detecting the field which changes with rotation of said magnet 26, the hall device 27 is formed in order 
to detect the rotational frequency of a carrier 1 7. 

[0023] Said Sun Geer 1 9 is held with rings C 28 and 29 to the nut 20 at shaft-orientations migration 
impossible while he is ****(ed) by this nut 20 pivotable to a nut 20. Moreover, on Sun Geer 19, the 
circular ring tabular specification-part material 30 which consists of the magnetic substance returned, it 
intervened and the spring 31 is fixed. On the other hand, the electromagnet 32 which consists of coil 
bobbin 32b which wound exiting coil 32a for adsorbing the specification-part material 30 and this exiting 
coil 32a is fixed to the 2nd housing 3. And the electromagnetic clutch 33 as an electric change means is 
constituted by an electromagnet 32 and the specification-part material 30. Said return spring 31 is 
energized so that said specification-part material 30 and this electromagnet 32 may be estranged at the 
time of un-energizing [ of an electromagnet 32 ]. 

[0024] Moreover, said nut 20 is supported pivotable by the radial bearing 36 prepared in the radial 
bearing 34 which approximately cylindrical formation was carried out and was prepared in the 1 st 
housing 2 and thrust bearing 35 which have the screw thread prepared in inner skin, and the 2nd housing 
3. The approximately cylindrical screw 37 in which the screw thread was formed is screwed in the 
peripheral face by this nut 20. 

[0025] The screw 37 prepared fit-in hole 37a in the end face section, and has prepared attachment 
crevice 37b in the point. As shown in drawi ng 1 and drawing 3 , crevice 37c as a key seat for fitting in a 
key member is provided in the fit-in hole 37a. Crevice 37c is prolonged in the direction of an axis of fit- 
in hole 37a, and is formed in the shape of cross-section radii. And insertion section 40a of the screw 
niting 40 is fitted in fit-in hole 37a through the rolling member 41 as a key member. 
[0026] Insertion section 40a of the screw niting 40 is formed in the shape of an approximate circle 
column, it extends in the direction of an axis of this insertion section 40a in a peripheral surface, and 
cross-section radii-like key member maintenance crevice 40b is prepared. Moreover, approximat circle 
board-like flange 40c was formed in the end of said insertion section 40a, and the flange 40c has fix d in 
said 2nd housing 3 with the screw 42. And insertion section 40a is fitted in said fit-in hole 37a, holding 
the rolling member 41 to the maintenance crevice 40b. 

[0027] Said rolling member 41 consists of ball 41a of plurality (this operation gestalt seven), as shown in 
drawing 1 and drawing 2 . As shown in drawing 3 , the diameter of each ball 41a makes said or vice 37c 
and k y member maintenance crevic 40b almost the same as th diameter of a circular hole which 
doubles and becomes. And when insertion section 40a holding the rolling member 41 is fitted in fit-in 
hole 37a, each ball 41a is held possible [ rolling in the direction of an axis of ins rtion section 40a ] in 
the circular hole which comes to double said crevice 37c and maintenanc crevice 40b. Therefore, a 
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screw 37 is supported by relative rotation impossible movable in the direction of an axis to the screw 
niting 40. 

[0028] Moreover, the end face of the piston 38 as a pressurization member is attached in attachment 
crevice 37b of a screw 37. The tip of the piston 38 which projects from this attachment crevice 37b to 
the method of outside is contacted by the pressurized member 39, and when said screw 37 projects 
from said nut 20, it pressurizes the pressurized member 39. 

[0029] Thus, the constituted electric actuator 1 is controlled by the controller (not shown). A 
piezoelectric device 9, a hall device 27, and exiting coil 32a are electrically connected to a controller. 
The controller has detected the rotational frequency of the carrier 1 7 driven by the ultrasonic motor 6 
based on the detecting signal from a hall device 27. 

[0030] Moreover, a controller controls exiting coil 32a of an ultrasonic motor 6 (piezoelectric device 9) 

and an electromagnet 32 according to two operating modes, "it is usually an operating mode" and the 

"abnormality operating mode" when an ultrasonic motor 6 lapsing into actuation impossible. 

[0031] And "it being usually an operating mode" and an "abnormality operating mode" are divided into 

below, and actuation of the electric actuator 1 of this operation gestalt is explained to it. 

As a "operating mode [ usually, ]" initial state, OFF state, i.e., exiting coil, 32a is [ the electromagnetic 

clutch 33 ] in the condition of not exciting. Therefore, since the specification-part material 30 is 

estranged from exiting coil 32a, Sun Geer 19 is in the pivotable condition. 

[0032] And a controller changes exiting coil 32a to an excitation condition first based on a 

pressurization command. Then, exiting coil 32a is adsorbed and the specification-part material 30 will be 

in the condition which Sun Geer 1 9 cannot rotate. 

[0033] Next, a controller impresses RF driver voltage to a piezoelectric device 9 that an ultrasonic 
motor 6 should be operated, and rotates Rota 10. Then, it rotates and a carrier 17 rotates a ring gear 16 
and a planetary gear 18. Thereby, a nut 20 rotates, and along the direction of an axis, the screw 37 by 
which rotation was regulated projects and is moved. By such protrusion migration of a screw 37, a 
piston 38 gives welding pressure to the pressurized member 39. 

[0034] On the other hand, based on a reduced pressure command, a controller impresses RF driver 
voltage to a piezoelectric device 9, and carries out inverse rotation of Rota 10. Then, inverse rotation of 
a ring gear 16 and the planetary gear 18 is carried out, and inverse rotation of the carrier 17 is carried 
out. Thereby, a nut 20 carries out inverse rotation and the screw 37 by which rotation was regulated 
carries out devotion migration along the direction of an axis. By such devotion migration of a screw 37, 
the pressure of the piston 38 given to the pressurized member 39 decompresses. 
[0035] Thus, a controller carries out forward inverse rotation of the nut 20 based on a pressurization 
command and a reduced pressure command, makes a screw 37 appear frequently, and controls the 
welding pressure given to the pressurized member 39. And a controller will be made into the initial state 
which changed exiting coil 32a to the condition of not exciting, namely, was described above if a 
pressurization command and a reduced pressure command disappear. 

[0036] "Abnormality operating mode" This mode is the mode when an ultrasonic motor 6 lapsing into 
actuation impossible. It judges with the ability not to be operated by the ultrasonic motor 6 when the 
rotational frequency of a carrier 17 detects "0" continuously by the hall device 27 even if a controller 
impresses RF driver voltage to a piezoelectric device 9, and control according to this mode is 
performed. That is, if it becomes this mode, a controller changes an electromagnet 32 (that is, 
electromagnetic clutch 33) into the condition of not energizing, the specification-part material 30 
estranges with an electromagnet 32, and Sun Geer 19 will be in a pivotable condition. And even if the 
above-mentioned pressurization command and the above-mentioned reduced pressure command occur, 
OFF state, i.e., exiting coil, 32a is maintained for an electromagnetic clutch 33 in the condition of not 
exciting. Therefore, since the specification-part material 30 remains estranging from exiting coil 32a with 
the return spring 31, Sun Geer 19 is maintained by the pivotable condition. 

[0037] If the ultrasonic motor 6 becomes actuation impossible in the condition which the screw 37 
projected, i.e., the condition that the piston 38 is pressurizing the pressurized member 39, reaction force 
acts in the direction which makes a piston 38 carry out devotion migration of the screw 37 from the 
pressurized member 39. Since an ultrasonic motor 6 has the large holding power at the time of a halt at 
this time, although the ring gear 16 driven by the ultrasonic motor 6 is not rotated, since Sun Geer's 19 
rotation is permitted, a carrier 17 will be in the condition in which inverse rotation is possible. And if the 
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reaction force of the direction which carries out devotion migration acts on a screw 37, a nut 20, a 
carri r 17, and Sun Geer 19 will rotate so that devotion migration of a screw 37 may be permitted. Thus, 
since a screw 37 can be evacuated even if an ultrasonic motor 6 becomes actuation impossible, it is 
avoidable that a piston 38 will be in a condition [ having pr ssurized the pressurized member 39 ]. 
[0038] As described above, according to this operation g stalt, it has the following effectiveness. 
(1) With this operation gestalt, the I ctromagn tic clutch 33 which permits or regulates rotation of the 
specification-part material 30 prepared for Sun Geer 19 is formed in the electric actuator 1. And when 
an ultrasonic motor 6 becomes actuation impossible and a motor 6 (Rota 1 0) becomes rotation 
impossible from a ring gear 16 side, an electromagnetic clutch 33 is made into an OFF state, it mak s 
maintenance 32, i.e., an electromagnet, to un-energizing, and a controller makes exiting coil 32a the 
condition of not exciting, and changes it into the condition of having estranged the specification-part 
material 30 from this electromagnet 32. Then, since rotation of the specification-part material 30 is 
permitted and Sun Geer 1 9 becomes pivotable, the inverse rotation of a carrier 1 7 and a nut 20 
becomes possible. Therefore, devotion migration of the screw 37 can be carried out in the direction of 
an axis by the inverse rotation of a nut 20. 

[0039] Therefore, since a screw 37 can be evacuated even if the ultrasonic motor 6 becomes actuation 
impossible in the condition which the screw 37 projected, i.e., the condition that the piston 38 
pressurized the pressurized member 39, it is avoidable that a piston 38 will be in a condition [ having 
pressurized the pressurized member 39 ]. 

[0040] (2) With this operation gestalt the key member used since a screw 37 is combined in rotation 
impossible and the direction of an axis movable to the screw niting 40 was used as the rolling member 
41 which consists of ball 41a. Therefore, when a screw 37 moves along with the screw niting 40 
compared with the conventional flat key, while the rolling member 41 rolls in crevice 37c of a screw 37, 
it will move. Therefore, between the key seats inside a key member and a screw, the relative- 
displacement resistance by rolling friction becomes small in the condition of point friction, and the loss 
produced in the power conversion between a screw 37 and a nut 20 (effectiveness conversion) is 
reduced. According to this configuration, the power conversion between a screw 37 and a nut 20 
(effectiveness conversion) can improve 5 to 10% or more. 

[0041] Consequently, a screw 37 can be smoothly moved to the screw niting 40, and can aim at 
improvement in the actuation engine performance of the electric actuator 1 . 
[0042] In addition, the gestalt of operation of this invention may be changed as follows. 
O Although the electromagnetic clutch 33 as an electric change means was used with the above- 
mentioned operation gestalt in order to permit or regulate rotation of the specification-part material 30 
(that is, Sun Geer 19), the electric change means may use the equipment of other configurations. For 
example, you may constitute using the solenoid which a plunger is made to haunt by excitation and un- 
exciting. That is, it is good also as equipment constituted so that rotation of the specification-part 
material 30 might be permitted by exciting a solenoid, making a plunger project, regulating rotation of the 
specification-part material 30 by making a plunger and the specification-part material 30 engaged, 
making a solenoid un-exciting, engrossing a plunger and making a plunger and the specification-part 
material 30 un-engaged. 

[0043] O Although it was made for an ultrasonic motor 6 to judge with actuation being impossible with 
th above-mentioned operation gestalt even if it impressed RF driver voltage to the piezoelectric device 
9 when the rotational frequency of the planetary gear maintenance plate 25 (that is, carrier 1 7) detected 
"0" continuously by the hall device 27, it is not limited to this. 

[0044] O With the above-mentioned operation gestalt, although it was the electric actuator 1 which 
used the ultrasonic motor 6 of a progressive wave mold, a configuration is not limited to this. For 
example, you may be the ultrasonic motor of a standing wave mold, and the electric actuator with which 
cogging torque detent torque made the large motor the driving source. Moreover, you may be the 

lectric actuator of a configuration of carrying out the drive transfer of the rotation of a motor at a nut 
through a reduction gear with the large reduction gear ratio of a worm, a worm gear, etc. That is, what is 
nec ssary is just the electric actuator of a configuration of that it is hard to rotate from a nut side. 
[0045] O As shown in drawing 4 (a), (b), and drawing 5 , the rolling member 41 may consist of koro 41b 
of the shape of a cylinder of plurality (seven). In this case, as shown in drawing 5 , said crevic 37c and 
maintenance crevice 40b ar formed in the shape of a cross-section KO character. And the rolling 
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member 41 is held possible [ rolling in the direction of an axis of insertion section 40a ] in the long hole 
which doubles crevice 37c and maintenance crevice 40b, and becomes so that the both-ends side of 
each koro 41b may counter with crevice 37c and the base of maintenance crevice 40b. According to 
this configuration, the almost same effectiveness as the above-mentioned operation gestalt can be 
acquired. 

[0046] O The number of ball 41a and koro 41b may be carried out in six pieces or five pieces again. 
O Further, as shown in drawing 6 (a) and (b), the rolling member 41 may be formed so that wearing 
maintenance of ball 41a of plurality (for example, five pieces) and the koro 41b may be carried out at 
Cages 43a and 43b, respectively. Drawing 7 is an important section sectional view at the time of 
attaching the rolling member 41 which comes to carry out wearing maintenance of the ball 41a to the 
electric actuator 1 at cage 43a. At this time, crevice 37c is formed in the shape of cross-section radii, 
and maintenance crevice 40b is formed in the shape of a cross-section KO character. Moreover, 
drawing 8 is an important section sectional view at the time of attaching the rolling member 41 which 
comes to carry out wearing maintenance of the koro 41b to the electric actuator 1 at cage 43b. At this 
time, crevice 37c and maintenance crevice 40b are formed in the shape of a cross-section KO 
character, respectively. In order that each ball 41a (or koro 41b) may not contact the above-mentioned 
operation gestalt mutually in these cases in addition to the effectiveness of a publication, the loan which 
each ball 41a (or koro 41b) beats is lost, and the loss by friction decreases. Consequently, a screw 37 
can be moved still more smoothly to the screw niting 40, and can aim at further improvement in the 
actuation engine performance of the electric actuator 1 . 

[0047] O Although taken shape and carried out to the electric actuator 1 equipped with the epicyclic 
gear drive 1 1 with the above-mentioned operation gestalt, you may take shape and carry out to the 
electric actuator of others without an epicyclic gear drive. 

[0048] In addition, the above-mentioned screw and above-mentioned nut of each claim shall also 
contain the ball screw made to intervene possible [ rolling of a ball ] between screw nuts, and its nut. 
[0049] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 1 to 
6, a screw can be smoothly moved to screw niting and can aim at further improvement in the actuation 
engine performance of an electric actuator. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/07/08 



JP.2002-233176.A [DESCRIPTION OF DRAWINGS] 



1/1 *-V. 



* NOTICES * 

JPO and NCIPI are not responsible for any 
daiiages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the electric actuator of this operation gestalt. 

[Drawing 2] The sectional view showing the screw niting and the rolling member of this operation gestalt. 

[Drawin g 3 ] The important section sectional view showing the fitting condition of a screw and screw 
niting through a rolling member similarly. 

[Dr^vwigL4] The sectional view and top view showing the screw niting and the rolling member of example 
of another. 

[Drawing 5] The important section sectional view showing the fitting condition of a screw and screw 
niting through the rolling member of example of another. 

[Drawing 6] The perspective view showing the rolling member of example of another. 

[Drawing 7] The important section sectional view showing the fitting condition of a screw and screw 

niting through the rolling member of example of another. 

[Drawing _8] The important section sectional view showing the fitting condition of a screw and screw 
niting through the rolling member of example of another. 
[Description of Notations] 

1 [ — A nut, 37 / — A screw, 40 / — Screw niting, 41 / — The rolling member as a key member, 41a / 
— The ball as a configuration member of a rolling member, 41b / — The koro as a configuration member 
of a rolling member, 43a, 43b / — Cage. ] — An electric actuator, 6 — The ultrasonic motor as an 
electric motor, 11 — An epicyclic gear drive, 20 
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^f*«at^9^^3 3*+^«Bfc*i#. ip*>s« 

53 2**itl:Lti83-f^3 2 a JJIBttBi: 

u BB«53 2*^&a«i«u*r3osBiiiiLfc«fflf=-r 

So ««l«*f30a>BIIE^IlFS**t*>*T1 
9 7b<@$E^tg[C&£<£T% *t'J717i:t^h20tf 
iSJEUKPrtlfCttSo Zrtotzlh* X£ 'J a — 3 7\*1-y h 

2 0 (Dig [eJ$eIc £ y ICS A»B-f 4 d t A<-e # 

S o 

[003 9] tot, X^7 Uzl-3 7A<gettLfcttffl. 
fiP%»APEfflJ*t3 9lcex h>3 8*<»ELfcttBT?iH 
*a^— * 6*<ftB^ffilC*ort. X^'Jzl-3 7£ 
3lS$-frS^tA<"e#S(D-C. ex h>3 8^tt*DE*B 
»3 9 S*PELfc**a)ttSIIZ3SSCi:*I5]ffi-rSCt 
*><T?£So 

[0 0 4 0] (2) *B*»ttTM4. X^"Ji— 3 7 36< 

i3»Bp«»Bi=te^**t*fc«)icffl^4*-a*ttt. Jit— 

>l>4 1 a A^&S|EBffl»4 1 (CLfco Sot, ^*<D 
IClt-<, X^'Ja-3 7lt x^ y ®teih<fc 
4 0IZ»or»B-r«fc#. 6M!tt4 1^'Ja- 

3 7(DDf]$IJ3 7 crtlc^y ftA<6»B-r«-i:IZ3&: 

So *<Dtztb. sutrtx^ yo.— rtfflo>+— «(Dpa 

rctt. ABBCDKB-CIE^ y J: ««»»B«tS*< 

'h*<«py. X9'Ja-3 7tt^h2 0ra<Di*S» 

ic^CSPXAMSM^tiSo ccDtl/dclCcfc 
*ltf, X^ 'jzL-3 7 h 2 O^CDK^^j^ (ftt« 

KB) tt5-io%W±»ftSCi:^*6. 
[0041] -toBB, x*'ji— 3 7I4, x^y^L- 
[UlEih^ 4 o Lt X A— Xlz^B-T S Z t f)<V$* 

^So 

[0 0 4 2] (Si, *»KO)j|ffia>^Bi*. laTCDcfc^iz 
o±EB«»B-ei*. W«3 0 (o*y*>*7i 

9) (DiaiEt»sxi4«*i-r*fc«>ic«B«i»¥atL 

^*$itr. :7^>$?vi«»J»«3 0i*««*i±5 
ctizj:yaiM»»3oa)iate*aiML, vuy-f K* 
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3o t ^ticty mtmtt 3 o © 

Bte^ « cfc 3 izfluc l tzmm t l r * * i\ 

[0 0 4 3] 0±EWt»Btlt, EmitTF 9 icffiJBifc 
ffi»«!E^93AQLTt. JHft^2 

roj *mMLT»mLtz**&izm*&=e-$ 6tf&n 
[0044] o±^mmmmx^t. m'n&m<Dm^& : E 

Mfilt £«MCD«»!7 ^7 ^ zl X— $r T* fc o T * cfc 
[0 0 4 5] OH4 (a) (b) Mi5IC^tct9 

|g|t«Mf 4 1 £«Hk ( 7 o) <^>ntt«(D=i P 4 1 b 

KDASU3 7 c <h«^IHlffl54 O b *Bfffi3*«(z»«Lr 
l^o fit, SsHlffl5«4 1 (3\ #3 □ 4 1 b<Dffi$&m 
A<D£I«fl 3 7 c <h^Dflffl3 4 O b£>Jg®<!:*t|Sj-f ££51^ 
03353 7 c <hSf$tHffl54 0 b £ ^fri*T#£&?Li*}l::fc 
U^T^fAfi^4 0 a(D»jS^FS3lC$Eil)BT^fZ«}#*^^ 0 

[0 0 4 6] OSf-. tK— ;U4 la. n P 4 1 b£)gfc£ 
6ffl3m5ffl(ZT5StSLTtc):l^ 

os^ic. 06 (a) (b) d^-r^ai^ ei«n^4 

1 «IS («*.l£5ffl) (D/1?— ;U4 1 a. =IP 4 1 b 
t**lf*l«M4 3a f 4 3 bfZ*»«*hr««fc5lC 
MLttcfcUo H7I4 % §)#84 3 a[Z7K-;U4 1 a 
£^*«SLT#£lEl&a5*t4 1 £*»7^zlX-£ 

1 (c«^ltfc»dO>SfflJBfffiH-efe4o C 03 
«B3 7c(i. NrBnSttrc»fit$4x. «SIHiaJ4 0bli 

3 b(zi3P4 1 b*JS»«»LT«P*ieifcffl*t4 1 

&o Z<T>£%^ Dfl«3 7 c £«#[HIffi4 0 bf*. ^ft^ 



J£^JSlc|Btt<7)a!i*lc»D^.T, #tK— ;U4 1 a (Xli=3 
a 4 1 b) Jb<SlMc*ftkLfcl*fctf>* &tK-;U4 1 a 

cx(*zjp4i b) H±oD#o*ya<fc<fty. jwsc: 

•k«n^36t*«r<tt*. *<D1M, x$ya— 3 7li % 
'Ji— SIEjJ:»4 OlcWLTHIwXA— Xfc»«j-r 
*di:A<r*#, «itr**:ix-* i <DfMStfcttO>fl± 

[0047] o±iB3iS6^iB-ei*, aMurani 1* 
»msms»tf> fti>-t<Dffi<D«Ki 7 * * =l x - * i- 

[0 0 4 8] ft. ±IB'Lfc#»*flI<DX^y a— fttf*" 

&$i*tz7$— ;ux^7 y zl— &if*<Di-v h£t,#A/T*i^ 

[0 0 4 9] 

x - $ CD ft Hi ft m <D 3E & £ Ir! ± $ El 6 Z t h < T*£ 5 o 
[HS<Dffi*^itt^] 

[Hi ] ^Jt^ffliDmMr^^iX— 4ra>HfffiH 0 
[12] *HSSJ£lg(DX<7 'J i-[sHEJhto<!:K»«P« 

[H3] ltx$ y 

[§4] %m<D*<? *j zL-~®u±ibtmwi»#£m-r 
[ins] s(«a)iK«iaB»**LTx^ y zL-<tx^y 

lHl(Eilitoa)«**lB*^"ril«B»fB5Ho 
[06] «rj«(DC«iffl5tt^7F-r»13lBI 0 

[07] mmmmmttZftLxxt *)zL-t*v y 

^-Il]fKJh(ftCD«^W!®^^-r^giiBTS0<, 
[08] SiJCH(DeS[|gR«^^LTX^ y zl-^x^ y 

3.-io]teih^(7)«^«ig^7r-r^ffljw®0 o 

[»#<7)lft^] 

a^^E— i 1 -ais®*sa. 2o-t7h, 37- 

x^'Jzl— , 4 o--x^7 y zL-iH]teih<s6. 4 1-4-m 
LT(Dtett«Jtt. 4 1 a-»&nm«<DmfiL»*t± L 

P. 4 3 a. 4 3 b-ilftSo 
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f " E*t l to5 ~~ L-39 



[13] [0 4] [05] 
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F£-A(##) 5H607 AA15 BB21 BB22 CC03 DD01 
DD02 D005 DD07 DD08 EE04 
EE08 EE10 EE33 FF01 GG04 
GG08 HH03 HH09 JJ02 JJ05 
KK03 KK04 KK08 
5H680 AA06 BB03 BB16 BB17 CC02 
CC05 DD02 DD15 DD23 DD35 
DD65 DD66 0D75 DD85 DD87 
EE01 EE10 EE13 EE16 EE20 
EE23 FF03 FF04 GG32 



